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INTRODUCTION

o Approximately |5 million children in the United States grow up in poverty (National Center
for Children in Poverty, 2018)

o The impact of poverty circumstances on learning and social-emotional development in
children (Duncan & Brooks-Gunn, 1997)

o Socioeconomic status disparities in Executive Functioning for explaining these outcomes.

o Fitzpatrick and colleagues (2014)- academic success

> Aspects of EF (e.g., working memory, cognitive flexibility, inhibitory control and
attention shifting) predict variance in preacademic school readiness that is unique
from that predicted by measures of general intelligence and processing speed.

o O'Toole and colleagues (2017)- prosocial relationships

* EF predicts prosocial behavior and positive peer relationships




EF is a higher order cognitive system comprised of a
variety of interrelated yet partially dissociable
abilities (Miyake, 2000) such as strategic planning,

cognitive flexibility, working memory, attention,
regulation of emotions and inhibition of

EXECUTIVE FUNCTION inappropriate or impulsive behavior (Fuster, 2002;

Diamond, 2006)

EF skills in the classroom would serve to help
children hold an instruction in mind during a
classroom activity, while maintaining the ability to
focus on novel stimuli relevant to problem-solving

tasks and resisting external or internal distractions
(Fitzpatrick et al.,2014)




THE ROLE OF PHYSIOLOGICAL
STRESS IN EXPLAINING SES
DISPARITIES IN EF




HPA Axis-primary physiological stress response system.

Activity during early childhood impacts life-long
neurophysiological development (Gunnar & Quevedo, 2007)

POVERTY CIRCUMSTANCE
AND HPA ACTIVITY
Activity in the HPA axis - frequently measured via its end-
product, cortisol, which is a primary glucocorticoid and

o i
can be obtained noninvasively through the sampling of
hair or saliva (Kronenberg, 2007)

Adaptivity of cortisol production is context dependent
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HPA DYSREGULATION AND
THE DEVELOPING
PREFRONTAL CORTEX
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Dysregulated cortisol production is associated

with synaptic suppression in PFC in animal models
(Joels & Baram, 2009)

Risk for the development of this brain region as it
is undergoing a period of rapid growth or

synaptogenesis throughout early childhood (Coley
et al,, 2015).

Localization of EF to the PFC and related circuitry

Evidence From Neuroimaging Research
> (Hanson, et al, 2013)- Observed reductions in
grey matter volume in PFC of children in
poverty.
(Noble et al,, 2015)- SES disparities in PFC
surface area



 Blair and Raver (2013) examined the
relationship between children from low-income
households’ basal or morning cortisol levels
and performance on measures of EF
longitudinally (7 months to 4 years of age).
Findings indicate that higher basal cortisol, a
single time-point measurement predicted
poorer performance on EF measures

CORTISOL AND EXECUTIVE throughout early childhood.
FUNCTIONING

* Cortisol reactivity in Head Start Contexts (Blair
& Razza, 2005)

«  Typical cortisol reactivity or slight increases in
cortisol production followed by down-
regulation in response to challenge predicted
higher teacher-reported self-control and
attention

* A gap in our understanding of cortisol and EF is
that most studies to date have focused on
performance-based measures as opposed to
assessing EF as manifested in children’s
classroom behavior




CORTISOL & PRESCHOOL
CONTEXTS
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Full day childcare settings such as preschool alter the
trajectory of cortisol across the day in middle-high
SES children (Vermeer et al., 2006)

Unclear in the current literature as to whether similar
alterations in typical cortisol trajectories occur in

preschool contexts for children in poverty (Hatfield,
2019)

Particular poverty risk (home chaos, instability)
associated with more typical decrease after
midmorning (Eliassan et al., 2012)

Cumulative poverty risk- flattened cortisol trajectory
(Zalewski et al., 2012)

Importance of childcare and relationship quality
(Rappolt-Schlichmann, 2009)

Understanding more about how the context of
preschool impacts cortisol across the day represents a
critical need as preschool is a key context for early
intervention, and atypical cortisol production holds
significant implications for the development of EF.

We know of no studies to date that have examined
the relationship between EF and cortisol production
across the day in Head Start contexts.



PARTICIPANTS AND PROCEDURE

o Procedure
o Recruitment
310 children who attended preschool in a large city in the Mid- o Demographic interview with parents or
Atlantic region caregivers
o Assessments of child salivary cortisol
o Completed at 9 am, 10:30 am, |12 pm,

Participants

Mean age of children — 4 years, 9 months

53.5% female and 1:30 pm
Teach ti f child ti
51.3% African American, 16.17% Latino or Hispanic American, 0 feac or Tatings Of Child exechtive
unctioning

| 1.9% Asian American, 20.1% Caucasian or European

79.2% of children came from households with incomes below the
federal poverty guideline; an additional 18.9% came from families
classified as low-income

Students prescribed medications that have. been demonstrated to
alter cortisol levels were excluded from the study



MATERIALS AND MEASURES

Demographic Interview by Ackerman, Brown, & Izard (2003)

Provided information about standard indicators such as child age, sex, race and ethnicity, family size and household income

BRIEF (Gioia, Isquith, Guy & Kenworthy, 2000)
Obtain structured ratings of children's EF in academic context
Subdomains
Shifting
Imitation
Inhibition
Emotional Control and Working Memory

Planning/Organizing and Monitoring
Cortisol

510-k cleared high-sensitive enzyme immunoassay, a biochemical test for the concentration of cortisol in saliva (Salimetrics, LLC, State
College, PA)

AUCg (Area Under the Curve with respect to ground)

AUCs= (my*tm)) t,2+(m3+m,) t,2+(m,+m;) t32



TABLE 2

CORRELATIONS AMONG
STUDY VARIABLES

THIS TABLE SHOWS THE ZERO-ORDER
CORRELATIONS BETWEEN THE INDEPENDENT
VARIABLES AND THE TEACHER REPORTS OF
EXECUTIVE FUNCTIONING (BRIEF).

Variable | 2 3

|.Age (Months) -

2. Sex? -04 -
3.Race/Ethn. .01 .16™ -
4. Care/Needs .07 -.07 .09
5. Cortisol .07 -.04 .11
6.BT(inhibit)  .18™.12™.02
7. BT (shift) .25".06 .08

8.BT(emotion) .21™.06 .03
9.BT(initiate) .23™.05 .07
[0.BT(mem.) .26™.11 .09
[1.BT(plan)  .28.117.08
12.BT(org.) .21™ .08.04
I3. BRIEF(BTM) .24™.11 .06

I4. BRIEF(BRI) .22 .08 .04
I5.BRIEF(MI) .26™.10 .08

| 6. BRIEF(GEC) .25".09 .06

90=female, | =male.

| =racial/ethnic minority

b <.05.%p < .0I.

.10

6 7 8 9 10 Il 12 13 14 15

A7 197 -

257

A7 207

.09

.08
.09
A2°
A4

A
A3

26
317
29

30"
257
A5 22"

29"
27"

89% -
91 947 -

82" 88™ 83" -

.83 .89" .827.92" -

83" .92 .84™ .93 97" -

.85™ .88™ .85™.85".88™.89™ -

927 927 88™.927.937.94" 917 -

977 .97 .98 87" .87 .89 89" .94 -

.88 .93™ .87 .95 .98™ .98™ .93 .98™ .93" -
93" .96 .937.94™ 957 .96™.93" .98™ 977 .99"
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TABLE 3

MULTIPLE REGRESSION RESULTS
FOR BRIEF(GEC)

THIS TABLE DISPLAYS RESULTS OF A REGRESSION
ANALYSIS EXAMINING CHILD DINURAL CORTISOL AS A

PREDICTOR OF THE BRIEF GENERAL COMPOSITE SCORE,

CONTROLLING FOR DEMOGRAPHIC COVARIATES.

BRIEF(GEC) B" SEB

Model

Constant -.698. 44
Age 031 0l

Sex 237" Al

Race/ethnicity .014 A3

Family Income .119 .07
Cortisol 005 .00l

*p < .05.%p <.01."p < .00lI.

B R?

247
127
0l
.10
25"

(8) R°_
14



* Results support primary hypothesis-
higher cortisol output across the day->
greater difficulties in teacher-reported EF

* Additional findings- consistent with
DISCUSSION previous literature

* Limitations and Future Directions

* Implications for policy and practice

* Alleviating stress and supporting the
development of self-regulatory skills.
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